This dissertation describes a series of studies of complex bio-molecular systems and processes that cover aspects from structures to dynamics. This thesis includes two parts: (1) protein structure prediction and (2) determination of energy profile and dynamics from nonequilibrium processes. For protein structure prediction, I have developed the Selective Refinement (SR) protocol and the extension of Molecular Dynamics Ranking (MDR) selection method. Using these two methods, I developed the fully automated protein structure prediction server: MUFOLD-MD. In part (2), I compared three widely used PMF reconstruction methods:
